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Immunoassay method 

Field of the Invention 

This invention relates to assay systems for the 
detection of antibodies of all immunoglobulin classes in 
5 biological fluids. 

Background of the Invention 

Mammals, including humans, produce antibodies to 
invading organisms such as bacteria or viruses. In some 
diseases, e.g. rheumatoid arthritis, antibodies against 
10 the animals own tissues may be produced; these are known 
as auto-antibodies. The detection of antibodies in serum 
of patients (human or veterinary) is an important 
diagnostic procedure in the investigation of infectious 
diseases, auto-immune diseases, and tolerance to therapy 
15 with drug preparations of animal origin, e.g. beef 
insulin or mouse monoclonal antibodies. 

Antibodies are multi -valent , in that they can bind 
more than one molecule of their specific antigen. This 
principle has been widely used to detect antibodies 
20 (mainly IgM class) by agglutination techniques using red 
blood cells coated with antigen. The antibodies cause 
cells to clump or agglutinate together. 

Antibodies are also detected by solid phase 
immunoassays, in which a specific antigen is coated on to 
2 5 a solid phase and then allowed to react with a serum 
sample suspected of having antibodies present in it. 
Antibodies which bind to the solid phase may then be 
detected using a labelled anti-species IgG antibody (e.g. 
anti-human IgG for patient's serum). The label may be, 
30 for example, an isotopic or non-isotopic material, e.g. 

horseradish peroxidase in the case of an enzymatic label. 
Enzyme activity detected in the final reaction is 
proportional to the amount of antibody in the patient's 
serum . By referring to the activity in pre-calibrated 
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standard sera, the antibody content of unknown samples 
may be quantitated. 

In the case of anti-microbial antibodies, IgM 
antibodies occur in the early stages of the disease and 
5 IgG in later stages. Using current technology, two 
different assays are normally employed to detect 
antibodies in early and late infection stages. 

In AIDS testing, current methods detect mainly IgG 
antibodies and can miss IgM antibodies. Therefore, 
10 recent AIDS infections may be missed unless a specific 
IgM assay is employed. 

An object of the present invention is to reduce the 
complexity and to minimise the disadvantages of existing 
methods and to produce an immunoassay for the detection 
15 of antibodies which is simple, convenient and able to 

detect all classes of immune-globulins simultaneously, to 
ensure that pathological changes in immune responses are 
detected in their early stages. 
Summary of the Invention 
2 0 According to the present invention, a method for the 

detection of antibodies suspected of being present in a 
specimen comprises : 

a) mixing the specimen and labelled purified antigen 
with the same purified antigen attached to a solid phase 

25 support, to form an immobilised labelled antigen- 
antibody-attached antigen complex; 

b) washing away any labelled antigen which is not part 
of the complex; . and 

c) determining the activity of labelled antigen present 
0 on the solid phase. 

The antigen that is labelled and the antigen that is 
attached to the solid phase are the "same" in the sense 
that they have the same antigenic site. 

The present invention is based cn the realisation 
5 that the antigens of multi-vaient antibodies will hot 
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form complexes in the absence of their specific 
antibodies . 

Detection of such antibodies in biological fluids 
can be achieved in a simple one-step reaction. Clear and 
5 accurate results may be achieved. 

All classes of antibodies are detected. An 
additional advantage is that antibodies from the sera of 
different animal species may be detected by the same 
assay, provided that they have a common antigen. 
10 Description of the Invention 

The present invention involves coating a solid phase 
support {which may be polystyrene TSP pins or microwells 
or polystyrene or PVC beads or slides) with purified 
antigen, any unoccupied binding sites being blocked with 
15 inert proteins. 

Diluted sera are then mixed with a solution of 
purified antigen conjugated to a "label". The label may 
be an isotope such as . " I or an enzyme such as 
horseradish peroxidase or a fluorescent or chemi- 
20 luminescent label . 

Once in contact with the antibodies, the labelled 
and solid phase antigens form immobilised complexes which 
remain in contact with the solid phase. The period of 
contact is related to individual assays. Labelled 
25 antigen which is not specifically bound to the • solid 
phase is washed away by a buffer solution. 

The amount of labelled antigen bound to the solid 
phase is determined (e.g. by gamma counting or by 
incubation with enzyme substrate in the case of non- 
30 isotopic systems) . By reference to a standard curve of 
known amounts of antibody, the unknown samples may be 
quantified. 

The antibodies may be, for example, rheumatoid 
factors or antibodies to HIV; the process of the 
35 invention may then be used to test for, or monitor, 
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rheumatoid arthritis or AIDS in. a subject. Rheumatoid 
factors are anti-globulins and therefore the antigen 
which is then used in the process of the invention will 
be a globulin , e.g.. IgG, 
5 The following Example illustrates the invention. 

Example 

Human IgG antibody is coated on to the tips of NUNC 
TSP pins on a plate, at" a concentration of 10 *ig/ml in a 
carbonate buffer comprising 0.1 M carbonate, pK 9.6, and 
10 incubated overnight at room temperature. Pins are then 
blocked with a solution containing 0.5% Bovine Serum 
Albumin, 5% Lactose and 0.1% Azide, and then dried. 
Plates can be stored for six months at 4°C. 

Next, a plate with 'U f wells is filled with a 1:100 
15 dilution of patients serum, to 50 jil in each well, 

followed by 50 til of enzyme-labelled human IgG into all 
the filled wells. The enzyme is peroxidase. The pins 
are inserted into the wells and the whole system is 
incubated for ten minutes at room temperature. 
20 The pins are then washed and placed into a flat 

bottom tray containing 200 p.1 of a substrate solution 
comprising o-phenylenediamine in HC1 in citrate buffer. 
They are incubated at room temperature- for a further ten 
minutes. Colour development is stopped by the addition 
2 5 of 4M sulphuric acid. 
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CLAIMS 

1 . A method for detecting antibodies suspected of 
being present in a specimen, which comprises: 

a) mixing the specimen and labelled purified antigen 

5 with the same purified antigen attached to a solid phase 
support, to form an immobilised labelled antigen- 
antibody- attached antigen complex ; 

b) washing away any labelled antigen which is not part 
of the complex; and 

0 c) determining the activity of labelled antigen present 
on the solid phase. 

2. A method according to claim 1, in which the 
antibodies are rheumatoid factors . 

3. A method according to claim 1, in which the 
5 antibodies are antibodies to HIV. 
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